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Introduction
The modern development of world countries, especially the ones that are economically developed, is based on the ensuring and enhancing of their regions' competitiveness. Thus, it increases the management role of such processes. In most world's countries, public and local authorities as well as scientists and practitioners believe that competitiveness is the key part of particular regions development and their economic growth security. In addition, it helps to improve the operations of the social sector efficiency (Krželj-Čolović, 2015; Martin, 2003) . Besides, scientific works pay special attention for finding and estimation of particular factors (domestic and external) that influence regional competitiveness. It allows to increase management efficiency of both regions in general and their competitiveness in particular (Kmet & Mayzner, 2017; Ručinská & Ručinský, 2007) . In conditions of national economic systems transformation, modern development of regional economies has led to the increased focus on investment and innovation activities in regions to impact on management efficiency of their competitiveness (Borozan, 2008; Huggins et al., 2013; Natário, 2014; Sadeghi & Rad, 2018l Yusr et al., 2018 Ghaffari et al., 2017; Basheer et al., 2019) . In many countries, developing economic systems cannot provide effective competitiveness management of the country's regions. It does not allow them to realize fully the potential of social and economic system increase and Ukraine is one of these countries.
The current stage of development of a regional economy in Ukraine requires the use of scientifically grounded management decisions that increase the efficiency of regional competitiveness management. It is possible to estimate the impact of various factors on the final result using economic and statistical methods. A large number of operating factors stipulates the necessity of multiple correlation and regression analysis for quantitative evaluation of the interdependences between statistical features. They characterize the competitiveness of the region and its innovation and investment activity. During the analysis, it is necessary to establish the theoretical form of connection between factor and performance characteristics (regression analysis) and determine the correlation ratio of this connection (correlation analysis), i.e. quantitatively measure and evaluate the mechanism of interaction of factor characteristics. Parameters of correlation analysis are used for purposeful regulation of the levels of effective attributes.
The mathematical reflection of the competitiveness study of the region is an economic and mathematical model that determines its functioning and assessment of the change of its effectiveness with possible changes in the characteristics of innovation and investment activities. The parameters of economic models are evaluated with the help of mathematical statistics methods, using real statistical information. The task of correlation and regression analysis is the construction and analysis of the economic and mathematical model of the regression equation (correlation communication equation), which reflects the dependence of the resultant feature on several factor characteristics and gives an estimate of the degree of correlation ratio. According to Kravets (2008) , the correlation relationships are established on the average for a large set of data from the information base, which has rather typical and reliable statistical characteristics, as well as qualitative homogeneity (the proximity of the conditions for the formation of productive and factor characteristics) and quantitative homogeneity (the absence of a unit of observation, which, according to numerical characteristics, significantly differs from the bulk of data). These features require the solution of two problems: finding the form of functional communication and determining the degree of approximation of the correlation communication behind it. Accordingly, the gross regional product indicator is considered to be the necessary indicator, correlating the region's competitiveness (effectiveness of its management) along with the other indicators that characterize innovation and investment activity in the region. The statistical data from the western regions of Ukraine are used, since in the case our hypothesis is confirmed, this model will hold for the whole territory of Ukraine. It is necessary to understand that research on ensuring the effectiveness increase of Ukrainian regions competitiveness management by using innovation and investment activities indexes and the formation of a particular mathematic model is based on the estimation of scientific researches by both foreign and Ukrainian scholars.
It has been mentioned that in the economic literature of recent years much attention is devoted to the issues of innovation and investment activity and management in this field both at the national and regional level. Many foreign and domestic economists took a scientific interest in this field. Among foreign scientists we should mention the achievements of Isard (1965) , who applied mathematical and statistical methods of analysis of the region's activities and offered to carry out such analysis regularly at the level of the State. Malecki (1997) argued about the relationship of regional competitiveness with the regional economy condition and proposed a system of economic regional indicators for the analysis, dynamics and control of changes in the economy of the region. Friedmann and Alonso (1964) devoted their research to the regional level of planning the economic and social sphere at the strategic and tactical level, arguing about the peculiarities of the economic relationships of certain economic activities at the regional level rather than at the national level. Webster and Muller (2000) conducted researches on cities' competitiveness estimation in countries, which were developing at that moment, emphasizing the preparation of scenarios for such territories development based on four estimation categories (economic structure, human resources, territorial peculiarities, institutional environment). Mihaela (2016) within the personal research of competitiveness management of Romanian regions paid special attention on the connection of such management with management, investments and innovations to human capital in these territories. Uzlov and Li-chun (2017) , as well as Arrillaga et al. (2013) emphasized innovation activity within the efficiency increase of regional competitiveness management based on economic and mathematic modeling. Bellù et al. (2011) offered to conduct the estimation of regions competitiveness taking into consideration the territorial competitiveness index designed by them and based on the sizes of territorial assets and economic flows. Békés (2015) suggested to manage regional competitiveness by estimating the level of such competitiveness and taking into regard foreign direct investments (FDI) to the region and the efficiency of local authorities functioning. Kariyawasam and Shanaka (2015) revealed the connection of regional development, competitiveness, the level of infrastructure provision and investments in the case study of Shri Lanka. Hiadlovsky et al. (2018) examined the relationships of research activities with economic indexes of European Union regions and their competitiveness management.
Meshko (2008) is among domestic economists who found some achievements in the study of the innovation and investment activities at the regional level. He devoted his research for the determination of the level of innovation and investment potential of Ukraine's regions, and also the features of the innovation and investment activity as a key factor of the accelerated economic development of the country. Zhykhor (2009) revealed the essence for the application of the indicators system of an existing and applied potential of the regions innovation and investment development and their acquisition by the regions. Gliznutsa (2016) emphasized the inter-connection of regional innovative potential parts and its competitiveness management. Bobrovska et al. (2013) stressed the importance within the efficiency increase of regional competitiveness management, provision of effective financial resources management of these regions, including investments and optimization of local authorities' activities. Skіbіtskiy (2009) analyzed the existing mechanisms in the State and made suggestions for their improvement. There have been tremendous efforts for the development of a methodology for evaluation the economic, innovation and investment (e.g. Shkurupiy & Flegantova, 2014; Spodina, 2013) . Onisenko (2014) and Ocheredko (2011) suggested the formation of strategies for socio-economic development of the Ukraine's regions with regard to innovative factors and Stoyka (2015) emphasized on the investment factor, as a key economic factor of improving the welfare of the regional economy. Kosach (2007) offered the improvement of management system for the investment and innovation development of regions based on management of the innovation and investment potential of the region. The mutual innovation and investment activity were studied in the works of Fedulova (2012) who concluded that an effective innovation policy influences the investment attractiveness of the regions and Ukraine in general.
Despite rather significant amount of works by scientists, the research has detected the presence of substantial debates on trends for efficiency increase provision of regions competitiveness management and the place of regional innovation and investment activities in this process. Therefore, the objective of the article is to carry out the correlation and regression analysis of the impact of the region's innovation and investment activity on its economic activity, and efficiency of competitiveness, and to forecast the further impact for a short term. The task of the correlation and regression analysis is to identify possible variants for the management of the region's economy and competitiveness, as well as to assess all possible ways of achieving the desired result.
Using in our work the study of interconnections between innovation and investment indicators of the region and their joint impact on regional competitiveness allows solving of the following main tasks: 1) to establish the characteristics and the correlation ratios between the innovation -investment activities of the region and its competitiveness; 2) to determine and quantify the impact of certain innovation and investment indicators and their complex on the level of competitiveness of the region; 3) and to make a forecast of dependencies of indicators and give them an objective assessment in management on the basis of the actual data of the dependence models of the investigative economic indicators.
Methods
Correlation and regression analysis provide determination of the influence of factors for which it is impossible to construct a rigid deterministic factor model. Correlation and regression analysis require a number of conditions to be implemented: -to construct the regression equation, a certain set of objects is needed: in our study it should be spatialtemporal, since regional indicators for the period from 2013 till 2017 are used -a sufficient amount of observations is needed, according to experts' estimates, the number of observations should be at least 3-4 times the number of factors (we carried out 30 observations).
Thus, the results of the correlation and regression analysis can be used to substantiate managerial decisions on forecasting and planning of the region's competitiveness. This will be the basis for the impact on the capacity of innovation and investment activity in the short-term future. Correlation analysis of factor characteristics was performed using Excel analysis package correlation tool. As a productive feature, we used the indicator of gross regional product and, accordingly and we obtained a correlation matrix of influencing regional innovation and investment factors (Table 1) .
According to Cohen et al. (2003) , one of the simplest and most widespread models is linear regression, but it usually cannot provide the required accuracy of prediction. Multifactor models (multiple correlation) are used to increase prediction accuracy and reduce the variability of the indicator. When choosing independent variables (factors) in such models, it is necessary to consider the existence of a connection with the dependent variable (indicator) and the absence of close connection with any other independent variable, that is, mutual correlation. Factors should reflect different aspects of the process being studied.
To analyze the correlation ratios in multifactor correlation and regression model, a matrix of pair correlation coefficients, which measure correlation ratio of linear connection of each factor (correlation matrix) is setup. By the form of connection, correlation connections are direct and inverse, linear and nonlinear, one and multifactor. Direct and inverse bonds are distinguished depending on the direction of change of the effective character when changing the factor characteristic. If the directions match, they are direct, if not, they are inverse. Depending on the nature of the change in the index Y, when the factor X changes, linear and nonlinear connections are distinguished.
In order to determine the interconnection between independent variables, it is necessary to consider the factors of the influence of innovation and investment activity in the region on their multicollinearity. Multicollinearity, as a rule, manifests itself in a stochastic (hidden) form as stated by Golovach et al. (2005) . Its presence leads to a serious decrease in the accuracy of the estimates of regression parameters, curvature of the residuals variance estimate, the variance of regression coefficients and variations between them. Regression coefficients become unreliable and they cannot be interpreted as a measure of the influence of the corresponding factor on an independent variable. Estimates become very sensitive to sample data, that is, a small increase in sample size may lead to significant changes in the values of estimates. Therefore, it is necessary to perform an appropriate check, because the resulting regression will be characterized by high variability and certain redundancy (calculated values are larger than expected). When checking for multicollinearity, as stated by Ulku and Rand (2004) , the statistical significance of the Хі factor characteristics is first replaced by standardized (normalized) data, and then a correlation matrix is constructed, which consists of correlation coefficients, calculated for each possible pair of variables. The analysis of the obtained dependences lets us estimate the degree and direction of the interconnection between factors. Then the determinant of the correlation matrix is calculated, which indicates the possible correlation between the factors (if the value is close to zero). If a linear dependence between these factors is detected, the resulting equation system will not meet the conditions for obtaining an unambiguous connection. If at this stage of model construction we find multicollinearity, then we will be able to avoid model specification errors, because they reduce the accuracy of indicators, on the basis of which it will not be possible to build a reliable interconnection model. The matrix of correlation coefficients is presented in Table 2 . According to Moore and Weatherford (2004) , the correlation coefficient (r) ranges from -1 to +1. If |r|<0,30, then the interconnection between the characteristics is weak; 0,30≤|r|≤0,70 -moderate interconnection; |r|>0,70 -strong or dense interconnection. When |r|=1 -the interconnection is functional. Therefore, for inclusion in the regression model, we have selected indicators (factor impact) -capital investments, direct foreign investments, the volume of innovative products and the number of innovative enterprises that have the greatest impact on the result -the gross regional product. In order to avoid the multicollinearity phenomenon, all other factors with a low impact were excluded from the regression model. Then the new model is re-evaluated. For verification, several possible models are constructed and the value of determination coefficient R 2 is calculated, which measures the share of the variation of the indicator, which is explained by the interconnection between the independent variable and factors and the calculated value of Fisher Fp criterion by the formulas:
where Y calcualted indicator value; Y -statistical value of the indicator for the i-observation; Yselective average indicator value.
where n -number of observations; m -number of factors. The closer the value of R 2 is to one, the better the statistics data correspond to the constructed regression function. The value of Fp should be several times greater than the table value, then regression will not only be significant, but also have practical value for forecasting. We conducted a regression analysis using the MS Excel tools. Output regression information and model quality analysis are presented in Table 3 . The value of the coefficient of multiple correlation R characterizes the quality of the resulting model. According to the calculations, this coefficient is 0.96, which indicates the presence of a high correlation model. The value of the R 2 , that is, the determination coefficient, indicates that the initial data and the regression model are consistent, since its value is as close as possible to 1 and is equal to 0.92. Thus, the linear model explains 91% of variations, which means the correct choice of factors. Only 9% is due to other factors influencing the gross regional product, but not included in the linear regression model (Table  4) . The high value of correlation coefficient and determination indicates that this dependence is sufficiently regular. Indicator Significance F demonstrates that the evaluation results are sufficiently reliable. It is worth paying attention to the variance and F statistics, their high value indicates the variation of a dependent and independent variable, so the regression equation is significant.
Results
The obtained correlation and regression analysis of indicators (Table 5 ) makes it possible to construct a model of influence of innovation and investment factors on gross regional product. In accordance with the calculations, the model has the following form:
where: Y represents gross reginal product in millions of UAH; Х1 denotes the capital investments in millions of USD; Х2 represents the direct foreign investments in millions of UAH; Х5 indicates the volume of innovation products in thousands of UAH and finally Х6 shows the number of innovation enterprises, in units. On the basis of the obtained equation of gross regional product dependence on the indicators of innovation and investment activity of the regions of Ukraine, one can conclude that in case of an increase in the volume of capital investments and / or direct foreign investments by 1 million UAH, the gross regional product will grow by 2.7 million UAH and 1.9 million UAH, respectively. As a result of an increase in the number of innovative enterprises by 1%, we will have an increase in the gross regional product by 10 million UAH, and an increase in the volume of innovative products by 1 million UAH will increase the gross regional product by 34 million UAH. Using the Excel tools for regression analysis, we calculate the standard error for the coefficients and the corresponding confidence intervals for the equation coefficients at the significance level (Table 6 ). (Variable Х2), А5 =34 (Variable Х5), А6 =10 (Variable Х6). 7. Standard error for coefficients (Standard error) is accordingly 220,77, 0,39, 6,14, 71,29, 59,92. 8 . Accordingly, the confidence intervals for the coefficients of the equation at the level of significance 0,05: 9. Lower boundary (lower 95%) for Ао -889,95; for А1-1,95; А2-1,48; А5-(-11,42); А6-(-115,38) . -10115,05; for А1-3,62; А2-10,90; А5-38,41; А6-135,47 .
Upper boundary (upper 95%) for Ао

Discussion
Thus, the constructed correlation and regression model fully corresponds to the basic statistical requirements of the significance, adequacy and stability of the solution, and the results are statistically significant. The research has shown the greatest impact on the gross regional indicator of some of the innovation and investment indicators of the region, namely: capital investments, foreign direct investments, the volume of innovation products and the number of innovative enterprises. Also, the reliability and accuracy of data have been shown to construct an adequate model for further prediction of the influence of factors on the gross regional product. It is also necessary to graphically compare the simulation results with the obtained regression equation with the values of the statistical sample (Fig. 1 ) in order to visualize the simulation error. Using the polynomial function, we can forecast the future. The economic goal of a correlation and regression analysis is to identify possible options for managing the competitiveness of the region, as well as assess possible ways to achieve the desired result. The developed model can be used to improve the planning of increase of competitiveness, by means of activation of innovation and investment processes in the region. The outlook for the results, albeit for the short-term, provides an opportunity to learn about the prospects of obtaining the appropriate level of competitiveness. The forecast is dynamic and adapts to changes taking into account the latest data. The suggested model can be integrated into the existing system of support for the decision to increase management efficiency the competitiveness of the region.
Moreover, the correlation and regression analysis have given an opportunity to evaluate the existing state by using the regression equation. Using data on the magnitude and direction of the factors being analyzed, it is possible to obtain data to assess the relevant impact on the current level of competitiveness of the region. That is, such an analysis is a powerful and flexible tool for studying interconnections between some indicators of innovation and investment activity and the competitiveness of the region. This method gives an opportunity to better understand the level of influence on the competitiveness of the region (namely, the innovation and investment indicators), and accordingly learn to manage the ongoing processes, as well as more precisely forecast their further mutual influence. where Yi -gross regional product is calculated by model; Yteor -actual gross regional product.
* own research
Taking into consideration stated above, one can say that that the goal of the research put in the beginning of the scientific work has been achieved. The key value of the article is the model developed and detected unity of key innovation and investment factors of influence on regions competitiveness management in Ukraine. In this regard, some restrictions in the usage of this article results can be outlined, for example: necessity to check the model suggested during longer period with possible corrections; necessity to adapt the model designed to other countries, which are developing their own economic systems. At the same time, stated restrictions do not decrease the scientific and practical value of this article and mostly characterize perspectives of further scientific researches conduction.
Conclusion
These studies are important for the formation and the implementation of the managerial decisions to improve the competitiveness of the region. It reduces the choice of indicators with the greatest influence on the level of regional competitiveness from the innovation and investment indicators of the region. On this basis, it is possible to specify the measures of regional influence on activation of innovation and investment activity of the region with justified expectations of the maximum result. The ability to make a short-term forecast of such an impact allows us to determine the regional prospects in the context of the implemented measures.
Having determined the direction of impact on specific indicators of innovation and investment regional activity, management entities reduce resources for ineffective measures for regional competitiveness in this area. The depth of influence and its character will be carried out by the regional administration on the principles of regional economic selfishness, since they are based on subjective approaches and managerial skills. From the point of view of the national economy, the state today forms and sets the tandem in the regional management policy in a definite direction for the innovation and investment development of the regions. For the competitiveness of the region, both the regional management and the general state policy, and especially their parallel symbiosis are key factors.
Perspectives of further researches based on and with the usage of scientific results of the research conducted here are as follows: checking of data received regarding other countries, which are developing their own economic systems; developing of a set of recommendations concerning the efficiency increase of regional competitiveness management in Ukraine; designing of the strategy to secure the appropriate level of regional competitiveness in Ukraine.
